Culture medium and cell density impact gene expression in normal skin and abnormal scar-derived fibroblasts.
Fibroblasts, the main cell type of the dermis, are responsible for production and remodeling of extracellular matrix during wound healing. Disruption of either production or degradation of extracellular matrix can lead to abnormal scarring, resulting in hypertrophic scar or keloid scar. Aberrations in proliferation and gene expression have been observed in fibroblasts isolated from abnormal scars, but differences observed may be related to biologic responses to growth conditions and media formulations. This study examined gene expression in primary human fibroblasts from normal skin or abnormal scar in two culture media formulations and three relative cell densities. In general, higher expression of collagen type 1 alpha-1 (COL1A1) and alpha-2 (COL1A2) and matrix metalloproteinase 3 (MMP3) and lower levels of MMP1 were observed in all cell strains cultured in standard medium containing 10% fetal bovine serum compared with cells cultured in medium optimized for proliferation. Normal and scar-derived fibroblasts exhibited differences in gene expression in specific response to media formulations and cell density. COL1A1 and COL1A2 were increased, and MMP1 and MMP3 were decreased, in keloid cells compared with normal fibroblasts under most conditions analyzed. However, expression of plasminogen activator inhibitor 1 in keloid fibroblasts, which was significantly different than in normal fibroblasts, was either increased or decreased in response to the medium formulation and relative cell density. A related gene, plasminogen activator inhibitor 2, was shown for the first time to be significantly increased in keloid fibroblasts compared with normal fibroblasts, in both media formulations and at all three cell densities. The results emphasize the critical role of culture conditions in interpretation of cell behavior and expression data and for comparison of cells representing normal and fibrotic phenotypes.